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INTRODUCTION

A recent study conducted at the Ahmadu Bello 
University of Zaria, Nigeria [1] refers that different 
samples of made in China eye shadows randomly 
selected from products available in the shops at 
several towns of Nigeria, were analysed to determine 
the levels of heavy metals (Pb, Cd, Ni, Cu, Zn, Cr, 
Co, and Mn).

Moreover an avalanche of experiments conducted all 
over the world have been showing since immemorial 
times that a plentitude of decorative make up products 
for eyes that had been examined contained huge 
amounts of hazardous heavy metals [2].

Here follows Table 1 where the results of these analysis 
are referred [2].

Purpose of my research, indeed, is to determine the 
levels of certain minerals that are usually included 
(because legally admitted) in the formulas of eye 
shadows, kohls and encaustics (crayons) which are 
retrievable in human blood after application onto 
eyelids, eyelashes and eyebrows of the aforesaid 
decorative products.

I intend to discover the pool of heavy minerals and 
other chemical constituents that are reputed dangerous 
for Human health in volunteers’ blood, even though 
my attention is not focused on the accidental presence 
of heavy metals, but actually on the same metals 
that are admitted in the Strasbourg’s International 
Nomenclature Cosmetics Index, and therefore are 
designed as inorganic pigments.

All the inorganic pigments useful to decorate eyes belong 
to the category of colours (designed as Colour Index, 
whereof the acronym is C.I.) that is comprised between 
the progressive number 77000 and 77999, throughout the 
entire world, unless only a minor part of those is allowed 
by EC and is referred below, quite completely (Box 1):
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Table I: Elemental Results for 30 Eye Shadows from 19 
Manufacturers: Mean results (mg/kg)
Sample As Cd Cr Co Pb Hg Ni
ά 0.36 0.07 18 5.5 5.0 NF 16

έ 0.62 NF 8.5 7.9 4.4 NF 16

ή 0.65 0.14 15 8.1 3.9 TR 20

ί 0.38 TR 3.8 1.9 4.7 0.07 2.9

ΰ 0.50 NF 7.7 4.0 3.4 NF 9.4

α 0.19 NF 2.0 0.35 0.05 NF 0.91

β 0.78 NF 7.7 1.6 6.5 0.008 3.1

γ 0.36 NF 12 3.7 0.66 0.04 8.2

δ 0.63 0.36 8.3 1.7 6.7 0.0075 4.8

ε 0.24 NF 4.5 0.88 4.7 TR 2.5

ζ 0.25 TR 11 5.3 0.77 0.03 42

η TR NF 3.9 1.3 3.1 NF 4.8

θ 0.45 TR 21 2.8 5.7 0.03 9.6

ι 0.62 NF 18 5.5 4.1 0.0085 15

κ 0.62 NF 9.6 2.1 3.6 0.006 7.5

λ 0.30 NF 1100 2.7 4.2 NF 13

μ 0.41 NF 7.4 2.4 3.4 0.01 8.8

ν 1.0 NF 11 1.6 5.9 NF 10

ξ 0.36 TR 12 7.8 27 TR 32

ο 0.33 NF 16 0.94 3.9 0.02 12

π 0.69 TR 420 4.9 8.6 0.0085 10

ρ 1.7 TR 350 64 2.1 TR 1600

ς 0.47 TR 22000 1.1 2.4 NF 17

σ 0.26 0.11 6.6 6.8 2.8 0.02 14

τ 0.07 NF 4.7 0.31 2.2 NF 5.0

υ 0.79 TR 3500 2.9 7.5 0.015 16

φ 0.29 NF 40 13 4.2 TR 18

χ 0.48 TR 5.1 2.4 5.7 TR 9.4

ψ 1.2 TR 32 0.64 14000 40 9.0

ω NF NF 1.1 0.11 0.11 NF 1.3
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We want to stress that pigments, with relative C.I. 
number, written in bold italics are those that are to be 
reputed toxic and risky, even though I have recorded 
even the pigment C.I. 77520, that is extremely 
carcinogenic, that is fully admitted in Japan and in 
many other countries and consequently eye decorative 
products containing it are globally retrievable in the 
markets and boutiques of all the world.

MATERIALS AND METHODS

In order to determine how the matrix of excipients 
and bulking agents can be reputed responsible of the 
release of the same heavy metallic ions, I have chosen 
three different formulas of eye shadows, (designed as 
pressed powders or compacts or cakes) which contain 
diverse inert powders, starch, a natural binder and the 
mineral pigments.

The first of those is considered a fully “classic and 
chemical fard aux paupières” and the other two are 
designed as “organic and natural metallic compact 
powdered cakes”.

It is suggestive to emphasize that starch and the 
natural binder, that is the caprylic/capric glycerides, 
appear always in all the three formulations, that the 
pigments are always the same but only two ingredients, 
corresponding to the inert powders, change in the 
formulas and exactly these are supposed to interfere 

with the same release, since they can behave as linkers 
and sequestrers of the metallic ions.

Formula num ONE:
Talc
Zinc stearate
Zea mays starch
Caprylic/capric glycerides

Formula num TWO:
Shellac
Calcium Magnesium silicate
Zea mays starch
Caprylic/capric glycerides.

Formula num THREE:
Karaya gum
Magnesium carbonate
Zea mays starch
Caprylic/capric glycerides

The following is the list of the pigments I have 
employed to give four compact eye shadows blue with 
golden sparkling and fluorescent reflections:
a. Cadmium zinc sulphide
b. Chromium sesquioxide
c. Cobaltous aluminate (Dresden blau or bleu de 

Thénard)
d. Cobaltous stannate
e. Ammonia ferrocyanide

77000 White, Aluminium powder 77335 Blue Mixture of cobalt zincate and zincoxide

77002 White, Aluminium hydroxide sulphate 77343 Blue Cobaltous/chromium/alumino oxide

77004 White, Kaolin 77346 Blue Cobaltous aluminate (Dresden blau or bleu de Thénard)

77007 Blue, Lazurite (Ultramarine) 77357 Yellow Potassium cobalt nitrite

77015 Red, Aluminium silicate plus Ferric oxide 77368 Blue Cobaltous stannate

77120 White, Barium sulphate 77377 Blue Cobalt titanate (Cobaltous/nickel/zinc/titanium alumino oxide

77163 White, Bismuth oxychloride 77400 Brown, Copper dust

77199 Yellow Calcined Cadmium Sulphide 77480 Brown, Burnish gold, AURUM

77205 Yellow Cadmium zinc sulphide 77489 Orange, Orange Iron oxides (ferrous)

77220 White, calcium carbonate, Rügener kreide 77491 Red, Red Iron oxides (ferric)

77231 White, calcium sulphate dyhidrate 77492 Yellow, Yellow Iron oxide (ferrous)

77266 Black, Carbon black, Nerofumo, (benzopyrenes, benzo[ghi] perylene, 
coronene, fl uoranthene and pyrene can be adsorbed onto carbon black particle 
surface, and are recognized as human carcinogens.Carbon black materials are 
categorized as acetylene black, channel black, furnace black, lampblack or thermal 
black according to their manufacturing process.Opinion of SCCS,12 December 2013)

77499 Black, Black Iron oxide (ferric)

77267 Black, Bone charcoal 77510 Blue, Ferric ferrocyanide

77268 Black, Carbo vegetabilis, cendres végétales 77520 Blue Ammonia ferrocyanide (Japan)

77288 Green Chromium sesquioxide 77713 White, magnesium carbonate,

77289 Green Hydrated chromium sesquioxide 77742 Violet, Mangan (iii) ammonium-Diphosphate

77310 Brown Antimony/chromium/titanium oxide 77745 Red, Trimanganese bis (orthophosphate)

77820 White, Silver dust

77891 White, Titanium dioxide

77947 White, Zinc oxide
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The total amount of the powdered pigments 
represents the 7.00% in each formula;the remnant 
is constituted by inert powders, bulking agents and 
the binder.

We have a class of galenic preparations laboratory and 
the class numbers 21 pupils, 18 of whom are female 
and the other 3 are male.

Even the boys do not distaste to wear eye shadow 
when go out to dance on Saturday night and so it has 
been easy to let them prepare the three formulas and 
pray them to decorate their own eyelids by the aids of 
three simple sponge-tipped plastic rods (in order not to 
inquinate the different products) and to undergo two 
mineralogram blood tests, the former before and the 
latter after the application of the cosmetic products 
onto their eyelids.

It is well known that skin penetration of whichever 
chemical substance is performed through the 
conjunctival sac and through the stratum corneum of 
the eyelid itself, that is the thinnest epidermal layer in 
all the human body.

Since these toxic substances are often ingested or 
inhaled accidentally a list of tolerable limits of their 
presence in blood exists and is to be considered official; 
and therefore is plotted in Table II:

The three types of coloured cakes (pressed powders) 
were prepared during the class of laboratory preparations 
and were shared in 63 small tureens, and each of every 
pupil had three tureens available, to spread onto his 
own eyelids in three different occasions, during the 
Carnival feasts and precisely on Thursday, on Sunday 
and next Tuesday night (Jeudi Gras, Samedi Gras and 
Mardi Gras).

The successive morning of every night of amusement, 
at 7.00 a.m., before classes, the pupils were invited to 

have their blood examined to detect the plot of heavy 
minerals and tiocyanates.

Here follow Tables III and IV where all the scores 
regarding the classic and chemical “compact fard 
aux paupières” and regarding the organic and natural 
compacts cakes are reported:

Table 3: Values of risky substances levels retrieved in blood, after 
application of the chemical eyeshadow (Formula num ONE)
Pupils Cadmium 

μg/lt
Chromium 
μg/ml

Cobalt 
μg/lt

Tin 
ng/ml

Tiocyanates 
μmol/lt

1F 4.5 0.7 2.0 2.2 77

2F 4.2 0.9 2.1 2.2 81

3F 3.9 0.2 2.2 2.3 88

4F 5.0 0.6 2.4 2.1 92

5F 4.6 0.1 1.9 2.8 65

6F 4.4 0.09 2.3 2.3 89

7F 3.8 0.4 2.2 2.7 93

8F 4.7 0.6 2.1 2.5 67

9F 4.3 0.8 2.2 2.0 99

10F 4.1 0.6 2.4 2.1 91

11F 4.0 0.8 2.2 2.0 78

12F 5.1 0.9 2.0 2.8 83

13F 4.2 0.08 2.1 2.9 77

14F 3.8 0.6 2.1 2.3 82

15F 4.3 0.7 2.3 2.1 75

16F 4.1 0.5 2.7 2.5 69

17F 5.0 0.47 2.4 2.3 73

18F 4.9 0.08 2.1 1.8 88

19M 3.3 0.03 1.8 1.4 101

20M 3.7 0.04 1.7 1.5 105

21M 3.1 0.1 1.8 1.9 121

Table 4: Average values of risky substances levels retrieved 
in blood, after application of the organic natural eyeshadows 
(Formula num ONE)
Pupils Cadmium 

μg/lt
Chromium 
μg/ml

Cobalt 
μg/lt

Tin 
ng/ml

Tiocyanates 
μmol/lt

1F 3.8 0.14 1.1 0.2 18

2F 3.3 0.13 1.4 0.3 21

3F 2.9 0.14 1.6 0.1 22

4F 3.7 0.16 1.7 0.4 34

5F 3.9 0.08 1.8 0.6 11

6F 4.0 0.09 1.3 0.2 23

7F 3.3 0.18 1.6 1.0 24

8F 3.6 0.09 0.9 0.8 17

9F 3.7 0.13 0.9 0.5 16

10F 4.0 0.12 1.1 1.1 22

11F 3.2 0.17 1.6 1.4 36

12F 2.9 0.09 1.7 0.8 23

13F 3.1 0.12 0.9 0.9 17

14F 3-0 0.13 1.1 0.7 14

15F 2.8 0.07 1.3 1.2 15

16F 3.3 0.05 1.4 1.6 11

17F 3.1 0.1 1.0 1.4 14

18F 3.7 0.03 1.5 1.2 15

19M 4.1 0.02 1.8 1.9 56

20M 4.2 0.01 1.7 2.1 65

21M 3.9 0.04 1.8 1.9 77

Table 2: Standard Levels and tolerated limits of Heavy metals in 
human serum according to Test 34506 :Heavy Metals Screen with 
Demographics, Blood Clinical Information Mayo Foundation for 
Medical Education and Research
Type of chemical 
substance

Pool of chemical substance 
tolerated in non exposed individuals

Cadmium 4 μg/lt

Chromium 0.05-0.5 μg/ml (serum)

Cobalt 1.8 μg/lt

Tin 2 ng/ml

Ferrocyanide (as thiocyanate, 
biotransformed in the liver)

15-70 μmol/lt



www.odermatol.com

© Our Dermatol Online 1.2016 126

DISCUSSIONS

It is evident that formula num ONE that contains 
Talc and Zinc stearate, as prime bulking agent and 
excipient, releases substantially the metallic ions and 
the ferrocyanides, cause of their intrinsic chemical 
structure, being inert powders, that is that are not prone 
to sequestrate the ions, as no free electric charges are 
available on their molecules.

Therefore high levels of Cadmium, Chromium, Cobalt, 
tin and ferrocyanide (as tiocyanates) are present in the 
blood of volunteers that applied this chemical formula 
of pressed powder.

On the other hand, the natural cakes can boast about 
the presence of gum resins and bioplymers as shellac 
and/or karaya gum.

Shellac, a resin secreted by the female lac bug, on 
trees in the forests of India and Thailand, according to 
manifold A.A. [3-7]. contains polyhydroxy acids and it 
has been suggested that these might occur as lactides 
or as other inter-esters‘ in producing the resin., giving 
its peculiar liquid-viscous texture, with the capability 
of linking bivalent and polyvalent metallic ions.

Karaya gum, instead, is a vegetable gum produced as 
an exudate by trees of the genus Sterculia. Chemically, 
gum karaya is an acid polysaccharide composed of 
galactose, rhamnose and galacturonic acid, so that the 
carboxylate ions are capable to capture and sequester 
the risky ions and ferrocyanides.

It is suggestive to observe that as far as tiocyanates levels 
(derived from the biotransformation of ferrocyanides 
in liver and detectable in human plasma) are higher in 
man than in female, and several are the A.A. which have 
attempted to clarify this obscure phenomenon [8,9].

Finally, male can more easily intoxicated by Cobalt and 
Tin, and this matter of fact is utterly unclear.
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